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SUMMARY AND CONCLUSIONS
T h e  p r e s e n t  s t u d y  i n v e s t i g a t e s  t h e  n a t u r e  o f  t h e  s o - c a l l e d  v ' i s u a l  m e n t a l
i m a g e .  S p e c i f i c a l l y  i t  j s  e x a m i n e d  t o  w h a t  d e g r e e  t h e r e  i s  a  c o r r e s p o n d e n c e
b e t w e e n  t h e  s t r u c t u r e s  o f  v i s u a l  i m a g e s  a n d  v i s u a l  p e r c e p t s .
A f t e r  j n t r o d u c i n g  t h e  g e n e r a l  p r o b l e m  i n  C h a p t e r  1  t h e  f u n c t i o n a l  s i g -
n i f i c a n c e  o f  m e n t a l  i m a g e r y  i n  l e a r n i n g  a n d  m e m o r y  p r o c e s s e s  i s  t r e a t e d ' i n
Chap te r  2 .  The  chap te r  con ta ins  a  rev jew  o f  t he  co re  emp i r i ca l  r esu l t s  on  two
o f  t he  i ssues  o f  mos t  conce rn  i n  p resen t -day  resea rch  on  t he  s ' i gn ' i f i cance  o f
image ry  i n  cogn ' i t ' i ve  p rocesses .  The  f i r s t  i s sue  i s  wha t  t he  e f f ec t s  a re  o f
s t i m u l u s  i m a g e a b i l i t y  ( 1  -  r o u g h l y  e q u i v a l e n t  t o  s t j m u l u s  p o s i t i o n  o n  t h e  a b -
s t rac tness -conc re teness  d imens ion )  and  how  these  compare  w i t h  t he  e f f ec t s  o f
o t h e r  s t ' i m u l u s  a t t r i b u t e s .  R e s u l t s  f r o m  r e c o g n i t i o n ,  f r e e  r e c a l l ,  s e r i a . l  m e m o -
r i z a t ' i o n  a n d  p a ' i r e d - a s s o c i a t e  m e m o r i z a t j o n  s t u d i e s  i n d ' i c a t e  t h a t  r  i s  a  v a r i a b l e
w h i c h  i s  m o n e  p o t e n t  t h a n  s u c h  l o n g - e s t a b l i s h e d  v a r i a b l e s  l i k e  n ,  f r e q u e n c y  o r
f an i i l i a r i t y .  The  second  i ssue  i s  wha t  t he  e f f ec t s  o f  an  image ry  mnemon ic  a re
on  memory  pe r fo rmance  and  how  these  compare  w i t h  t he  e f f ec t s  o f  o the r  mnemon jc
s t r a t e g i e s .  I t  i s  c o n c l u d e d  t h a t  i r ; r a g e r y  i s  a  s t r o n g  m n e m o n i c ,  a t  l e a s t  f o r
conc re te  ma te r i  a l  .
Chap te r  3  dea l s  w i t h  t he  necess i t y  t o  j n t r oduce  image ry  as  an  exp lana to ry
c o n s t r u c t  t o  a c c o u n t  f o r  f i n d i n g s  l i k e  t h o s e  r e v i e w e d  i n  C h a p t e r  2 .  P y l y s h y n ' s
( i 9 7 3 )  c r i t i q u e  o n  t h e  a p p r o p r i a t e n e s s  o f  t h e  i m a g e r y  c o n c e p t  i s  d i s c u s s e d .
A  f o r i i , a t  f o r  t h e  v i s u a l  i m a g e  i s  t h e n  i n t r o d u c e d .  T h e  m o s t  i m p o r t a n t  d j s t i n c t i o n
to  be  made  when  ta l  k r ' ng  abou t  t he  s tnuc tu re  o f  t he  v ' i sua1  image ,  acco rd ing  t o
t h i s  f o r m a t ,  i s  b e t w e e n  i t s  s p a t i a l  a n d  n o n s p a t i a l  ( s e n s o r ^ y )  f e a t u r e s .  T h j s
re f l ec t s  t he  f undamen ta l  d i s t i nc t i on  ' i n  v i sua l  pe rcep t i on  be tween  uhe re  àn
o rgan i sm sees  some th ing  and  uha t  i t  sees .  A  r "ep resen ta t i on  i n  wh i ch  t hese  two
types  o f  f ea tu res  a re  i n te rwoven  i s  deve loped  and  i nd i ca ted  as  t he  f ea tu re  ne t -
wo rk  f o rma t .
a a/ o
Chap te r  4  subsequen t l . y  exa
proper t jes  o f  the feature netw
c o n c l u d e d  t h a t  i n t r o s p e c t i o n ,
and  t he  ana l ys i s  o f  t he  occu r r
v i sua l  image ry  a re  sub -op t ima l
more promises jn  them are the
percepts  (s  e1 ect ' i  ve  ,  i  .  e .  ,  mod
ana l ys i s  o f  t he  ro l e  o f  eye  mc
In  Chap te r  5  t he  desc r i p t i
made  use  o f  a  se lec t i ve  i n te r Í
was  c rea ted  f o r  a  con f l i c t  be t
s i m i ' l a r  p e r c e p t u a l  i n t e r f e r i n g
a c q u i s j t i o n  s t a g e  o f  t w o  P a i r e
reca l  1  expe r imen t  (Expe r imen t
se l  ec t i  ve ' in ter ference was fo l
mor i za t i on .  Expe r imen t  V  showe
t i ve  deg rad ing  e f f ec t  on  memoY
i n d i c a t i n g  t h e  i n d e p e n d e n c e  o 1
by the feature network format .
Chapter  VI  concent ra tes or
c r u c i a l  f o r  t h e  t h e o r e t i c a l  i c
i t  i s  s h o w n  t h a t  a  s p a t i a l  v i :
i m a g e r y ,  w h i l e  t h e  e f f e c t  o f  t
mo re  on  nonspa t i  a ' l  image ry .
txper iment ,  VI  I  demonst ra t
movements  on the ease of  gene
The ef  f  ec t  ivas cons j  derab ' ly  1
imag ine  mou íng  ob jec t s .  I t  j s
a  p a t t e r n  h a v i n g  a  d e f i n i t e  s
in  the form of  motor  memory t
NS
o f  t h e  s o - c a l l e d  v i s u a l  m e n t a l
r ee  t he re  i s  a  co r respondence
s u a i  p e r c e p t s .
t a p t e r  1  t h e  f u n c t i o n a l  s . i g -
no ry  p rocesses  i s  t r ea ted  i n
r  co re  emp i r i ca i  r esu l t s  on  two
l s e a r c h  o n  t h e  s i g n i f j c a n c e  o f
I  i s  wha t  t he  e f f ec t s  a re  o f
. o  s t i m u l u s  p o s i t i o n  o n  t h e  a b -
i e  compare  w i t h  t he  e f f ec t s  o f
t i o n ,  f r e e  r e c a l l ,  s e r i a l  m e m o -
' i e s  i n d i c a t e  t h a t  I  . i s  a  v a r i a b l e
v a r i a b l e s  l i k e  m ,  f r e q u e n c y  o r
t s  o f  an  image ry  mnemon ic  a re
h  t he  e f f ec t s  o f  o the r  mnemon ic
t rong  mnemon ic ,  a t  l eas t  f o r
l uce  image ry  as  an  exp lana to ry
r i e w e d  i n  C h a p t e r  2 .  p y l y s h y n ' s
nage ry  concep t  i s  d i scussed .
l .  The  mos t  impo r tan t  d i  s t . i nc t i  on
: h e  v i s u a l  i m a g e ,  a c c o r d i n g  t o
a l  ( s e n s o r y )  f e a t u r e s .  T h i s
,ercept ' ion between uhere an
'esentat i  on i  n  wh i ch thes e two
d  i nd i ca ted  as  t he  f ea tu re  ne t -
Chap te r  4  subsequen t l . y  exam ines  t he  expe r imen ta l  me thods  by  means  o f  wh i ch
p rope r t i es  o f  t he  f ea tu re  ne two rk  cou ld  mos t  app rop r i a te l y  be  t es ted .  I t  i s
c o n c l u d e d  t h a t  i n t r o s p e c t i o n ,  p r o t o c o l  a n a l y s ' i s ,  t h e  a n a l y s i s  o f  e i d e t j c  i m a g e r y
a n d  t h e  a n a l y s i s  o f  t h e  o c c u r r e n c e  o f  s e n s o r y  a f t e r - i m a g e s  a n d  i l l u s i o n s  i n
v i sua l  image ry  a re  sub -op t ima l  t o  t h i s  pu rpose .  Me thods  t ha t  appea r  t o  bea r
more  p rom ises  i n  t hem a re  t he  ana l ys i s  o f  i n te r f e rence  be tween  images  and
p e r c e p t s  ( s e l e c t ' i v e ,  j . e . o  m o d a l i t y - s p e c ' i f  i c  ' i n t e r f e r e n c e  p a r a d i g m s )  a n d  t h e
ana l ys i s  o f  t he  ro . l e  o f  eye  movemen ts  i n  v ' i sua l  image ry .
I n  Chap te r  5  t he  desc r i p t i on  i s  con ta ined  o f  f i ve  expe r imen ts  wh i ch  have
made  use  o f  a  se lec t i ve  j n te r f e rence  pa rad igm.  I n  a l l  o f  t hem an  oppo r tun i t y
was  c rea ted  f o r  a  con f l i c t  be tween  a  re l a t i ve i y  nonspa t i a l  image ry  t ask  and  a
s i m i l a r  p e r c e p t u a l  i n t e r f e r i n g  t a s k .  S e l e c t i v e  i n t e r f e r e n c e  w a s  o b t a i n e d  i n  t h e
a c q u i s ' i t i o n  s t a g e  o f  t w o  p a i r e d - a s s o c j a t e  e x p e r i m e n t s  a s  w e l l  a s  i n  a  f r e e
r e c a l l  e x p e r i m e n t  ( E x p e r i m e n t  I ,  I I  a n d  I I I ) .  I n  a  s u b s e q u e n t  e x p e r i m e n t  ( I V )
se lec t i ve  i n te r f e rence  was  f ounC to  occu r  a l so  a t  t he  re t r i eva l  s tage  o f  me-
m o r i z a t i o n .  E x p e r i m e n t  V  s h o w e d  t h a t  a  s p a t i a l  j n t e r f e r i n g  t a s k  h a d  n o  s e l e c -
t i ve  deg rad ing  e f f ec t  on  memory  pe r fo rmance  fo r  t he  nonspa t i a l  image ry  t ask ,
i n d ' i c a t i n g  t h e  i n d e p e n d e n c e  o f  s p a t i a l  a n d  n c n s p a t i à l  f e a t u r e s  a s  s p e c i f i e d
by the feature network format .
Chap te r  V ï  concen t ra tes  on  t he  spa t i a l  f ea tu res  o f  v i sua l  image ry .  Mos t
c r u c i a l  f o r  t h e  t h e o r e t i c a l  i d e a s  p r e s e n t e d  e a r l i e r  i s  E x p e r i m e n t  V I ,  ' i n  w h j c h
j t  i s  s h o w n  t h a t  a  s p a t i a l  v i s u a l  t a s k  i n t e r f e r e s  s e ' l e c t i v e l y  w i t h  s p a t i a l
i m a g e r y ,  w h i l e  t h e  e f f e c t  o f  n o n s p a t i a l  v i s u a l  s t i m u l a t i o n  w o r k s  r e i a t i v e l y
more  on  nonspa t i a l  image ry .
Expe r imen t ,V I I  demons t ra tes  a  sma l l  e f f ec t  o f  t he  opp , : r t un i t y  t o  make  eye
m o v e m e n t s  o n  t h e  e a s e  o f  g e n e r a t i n g  v j s u a l  i m a g e s  t o ' i s o 1 a t e d  s t a t i c  n o u n s .
T h e  e f f e c t  w a s  c o n s i d e r a b l y  l a r g e r i n  t x p e r i m e n t  V I I I ,  i n  w h i c h  5 s  h a d  t o
imag ine  mo .s ' t ng  ob jec t s .  I t  i s  conc luded  tha t  t he  spa t i a l  f ea tu res  o f  images  o f
a  p a t t e r n  h a v i n g  a  d e f j n ' i t e  s p a t i a l  c o m p o n e n t  a r e  a t  l e a s t  p a r t l y  l a i d  d o w n
in  t he  f o rm  o f  mo to r  memorv  t r aces .
